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The Piedmont

The Southern Piedmont extends along the eastern face of the Appaachian Mountains from
Virginiato Alabama (Figure 1). This42 millionacre region hasrolling land, long growing
seasons, and abundant precipitation and surface water. The Piedmont was historicaly
agricultura but hes made rapid growth in manufacturing, service, trangportation, and tourism.

Erosion was negligible in the Fiedmont prior
to 1700 (Trimble, 1974). Early naturdists
described the soils as dark and rich. Thiswas
probably aresult of higher organic matter
content than is found in the bright red soils of
today. In addition, most streams were reported
to be trangparent and clear by early explorers.
Thisindicated alow rate of eroson and stable
topsoil a the arrival of European settlers. As
European settlers moved up into the Piedmont,
land was converted from forest and meadow
maintained with fire by Native Americansto
cropland maintained by plowing. Land was
abandoned when it became unproductive.
Erosion increased from 1700 until 1860 and was
relatively constant until 1920 (Trimble, 1974).
After 1920, eroson declined until it reached a
relatively low levd in 1970. The Piedmont lost
an average of 18 cm (7 inches) of soil asaresult
of agricultural land use during thisera. A tota
of 6 cubic miles of soil waslost by eroson. The
land continues to recover from these events as
creeks and rivers cut down through sediment to
higtoric riverbeds and possible sediment-oocyte interactions may need to be considered in
predicting cryptosporidium transport.

The Pledmont has had vadtly different levels of runoff from the same acreage. Land use
practices have had long-term impacts on infiltration and runoff. Even today in the humid, warm,
and highly doped Piedmont, conventiond tillage can reverse years of carbon accumulation from
pasture or no-till cropping. Since infiltration and runoff can vary so greatly from the same

Figure 1. Location of the Southern Piedmont of
the United States.




acreage it will be important to account for land use history, aswell as current land use, in order
to accurately predict runoff and potentia cryptosporidium oocyte loading of surface waters.

Agriculture is now actively interacting with urban development within the Fiedmont. Urban
dwellers vaue the open space that agricultura lands provide but development is proceeding
rapidly. Surface water provides the mgority of the drinking water in this region and is required
for development. Agriculturd water useis smal but the potential impact of agriculture on urban
water supplies via overland transport of pathogensis dtill large (Fisher et d., 1998).

Piedmont Agriculture

Economics dictated a transition to pasture and forest from traditional row crops. Pasture
based beef production has lower requirements for capital investment than row crop production.
Rura open land is now predominantly permanent pasture. Grazing can increase soil carbon and
increase infiltration. This effect complicates predicting runoff events. More than 75% of the
Fiedmont farms report incomes below $10,000 annually. Even though these farms are
individualy smdl these producers are stewards of a significant portion of the Piedmont.
Suggested conservation practices for these landholders should not require significant capital
investment

Cow-cdf production is common with calving occurring in the early spring (January-
February). This meansthat the calf "crop" would be exposed in the spring of each year to
infection by cryptosporidium and this may result in an annua cycle of shedding of oocysts from
grazinglands. Cattle are typicaly watered with surface water and contamination, or
recontamination, by wildlife would complicate trestment of a herd to control cryptosporidium
infection.

Producers sdlect a pasture for calving that meets multiple management objectives. It should
be well drained and located to smplify finding and inspecting the cows asthey give birth. The
cow-cdf par isrdaivey immobile for afew weeks after caving and caving pastures can
become degraded before animals are moved to another area. This process occurs during a
portion of the year in which high rainfdl and limited evapotranspiration makes runoff more
likely. Therefore the position of these pasturesin the landscape could be disproportionately
important in predicting runoff and cryptosporidium loading.

It is common to find grazing operations integrated with poultry or swine production. The
waste from the confined anima operation (poultry or swine) is applied to pasturesas an
inexpensve source of nitrogen and phosphorus fertility. Unfortunatdly, grazing is often widdy
digtributed in awatershed while poultry and swine production may be concentrated (Fisher et dl.,
1998). Wadteisrardy moved more than 6 miles (10 km) from the confined animal operation
and therefore waste may be applied at higher levels than would be needed for pasture production.
Dairy operations may also be clustered in awatershed. Dairy production systems are quite
vaiablein therr use of pasture, which would complicate predicting their potentia impact on
cryptosporidium loading of surface water. Some dairymen use aminimum of grazing which
might make the cow's exercise yard a significant source of oocytesif it was postioned near to a
body of water. Other dairymen make extensive use of pasture and would digribute animasin a
manner Smilar to a beef producer.

Our Current Work
We have found that farm ponds can be used as effective tools to reduce tota coliform, E. cali,
and enterococci bacteria moving from grazinglands. We found bacteria numbersin water



flowing from a pond surrounded by grazinglands to be lower bacteria numbersthan acreek ina
wooded area without domestic grazing animals (Fisher and Endale, 1999). The possible impact
of farm ponds on oocyte numbers may aso complicate predicting movement of cryptosporidium
from agricultural areas. Farm ponds are very common in pasture based beef production systems
and they are often poditioned low in the landscape to collect water flowing from the owner's
land.

We recently updated monitoring insruments for a research catchment first utilized in 1940
that now hasalong history of use asapasture. Runoff event frequency and severity asrelated to
changing land use will be compared with historical data. In asster catchment, we are studying
the possibility of movement of cryptosporidium surrogatesin shalow ground water near
perennia springs. Research in both areas is designed to improve prediction of runoff from
grazinglands and subsequently to test the efficacy of conservation practices.

Summary

The land and surface waters of the Southern Piedmont are dynamic and have not yet
recovered from traditiond tillage practices. The eroson of the land only started declining 80
years ago and only reached abasdline level 30 years ago.

In the Piedmont, soil carbon is variable, accumulates dowly, and can be reduced rapidly by
plowing. How do we estimate soil carbon in 42 million acres of the Fledmont so that we
predict the spatia and tempord variation in infiltration and runoff?

Urbanization is reducing infiltration and increasing runoff. How will thisimpact agriculturd
land and the sewage treatment plants designed to serve the urban population?

Cdvesaetypicdly bornina“crop” in the early spring. Doesthisresult in a predictable
annud cycle of cryptosporidium oocyte loading? Could additiona precautionsin trestment
of water be taken during this season?

If farm ponds reduce bacterid levels do they aso reduce levels of cryptosporidium? If they
do, could animals be positioned during rainfall eventslikely to produce runoff so that the
runoff would flow through a pond? Is pond treatment a viable possbility?
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